a2 United States Patent

Gray et al.

US009411071B2

US 9,411,071 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54)

(71)

(72)

(73)

")

@

(22)

(65)

(60)

(1)

(52)

(58)

METHOD OF ESTIMATING ROCK
MECHANICAL PROPERTIES

Applicants: Gary G. Gray, Bellaire, TX (US); Brian
R. Crawford, Missouri City, TX (US);
Pablo F. Sanz Rehermann, Houston,
TX (US); Jessica Lundin, Overland
Park, KS (US)
Inventors: Gary G. Gray, Bellaire, TX (US); Brian
R. Crawford, Missouri City, TX (US);
Pablo F. Sanz Rehermann, Houston,
TX (US); Jessica Lundin, Overland
Park, KS (US)
Assignee: ExxonMobil Upstream Research
Company, Houston, TX (US)
Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 376 days.

Appl. No.: 13/967,125

Filed: Aug. 14,2013
Prior Publication Data
US 2014/0067351 Al Mar. 6, 2014

Related U.S. Application Data

Provisional application No. 61/695,774, filed on Aug.
31,2012.

Int. CI.

GO6G 7/48 (2006.01)

GO6G 7/50 (2006.01)

GO1V 99/00 (2009.01)

U.S. CL

CPC e, GO1V 99/005 (2013.01)
Field of Classification Search

CPC e GO1V 99/005

USPC it 703/6,9, 10
See application file for complete search history.

300~

-au8 204

(56) References Cited

U.S. PATENT DOCUMENTS

4,817,062 A 3/1989 De Buyl et al.
5,398,215 A 3/1995 Sinha et al.
5,416,697 A 5/1995 Goodman
5,442,950 A 8/1995 Unalmiser et al.
5,475,650 A 12/1995 Sinha et al.
5,485,431 A 1/1996 Johnson et al.
5,521,882 A 5/1996 D’Angelo et al.
5,544,127 A 8/1996 Winkler
(Continued)

FOREIGN PATENT DOCUMENTS

WO W02004/106699 12/2004
WO W02008/028075 3/2008
(Continued)
OTHER PUBLICATIONS

Jesse Havens (Mechanical properties of the Bakken Formation, The-
sis, 2012, (124 pages)).*
(Continued)

Primary Examiner — Kamini S Shah

Assistant Examiner — Andre Pierre Louis

(74) Attorney, Agent, or Firm — ExxonMobil Upstream
Research Company, Law Department

(57) ABSTRACT

A method of estimating at least one mechanical property
value of a rock formation in the geologic past. In one embodi-
ment, a correlation model is generated which correlates at
least one mechanical property with a porosity value and a
composition value relative to a first rock type. An estimation
of a past porosity value and a past composition value is then
generated for the rock formation at a point of time in the past.
A mechanical property value at the point of time in the past is
identified in the correlation model based on the estimated past
porosity and past composition values.
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